GPM/TRMM data reading
program guide
(THOR version)

This document describes how to use the THOR tool to read

and display images from the Global Precipitation

Measurement Satellite (GPM/TRMM).
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Introduction

This document explains how to read GPM/TRMM data using a tool (THOR) that does not require
programming.

In addition to THOR, there are other methods to read GPM/TRMM data as shown in Table 1.1. To
determine which method to use, please refer to the following "Read Method Judgment Flow" below.
Table 1.2 lists the operating systems on which the sample programs used in this document were
tested.

Table 1.1 GPM data loading methods

Data loading method Name of material remarks
1 | Using THOR GPM/TRMM Data Loading Program Guide (THOR Edition)
Use IDL GPM/TRMM Data Loading Program Guide (IDL version)
3 | Use C GPM/TRMM Data Loading Program Guide (C language
version)
) GPM/TRMM Data Loading Program Guide (FORTRAN
4 | Using FORTRAN .
Edition)
5 | Using Python GPM/TRMM data reading program guide (Python version)

( Loading Method Decision )

Use the tool THOR to read GPM/TRMM data
without the need for programming.
See the THOR section.

Immediate
data

What do you want?

I want to analyze it Read GPM/TRMM data in Python or IDL Python
in detail. is a free scripting language that is

Programming few recommended for beginners because it is easy

experience? “1 to set up an environment.

IDL is a fee-based programming language for
NUMErous data analysis.

See Python section or IDL section.

Read GPM/TRMM data in your preferred language among C, FORTRAN, Python, and IDL.

Please refer to the appropriate documentation.
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Table 1.2 Sample Program Operation Check Table

sample program Linux Windows remarks
1 C O -
2 Fortran O -
3 Python O O
4 IDL O O
O : Operation is confirmed. —: Operation is unconfirmed.

2. how to obtain GPM/TRMM data
GPM/TRMM data can be obtained from the G-Portal site (https://www.gportal.jaxa.jp/gp/top.html).
User registration is required to obtain the data. Please select "User Registration/Terms of Use" from

the menu at the top of the G-Portal site to register as a user.

Click here to view menu

(e [ XA

Search by:

8 Physical quantities !
8  rrecipitation. ocean color, etc tion data

% Spacecraft us fields.
- o

€ USErs

Product information / operation

Tools / documents

enance Notification (Mar. 11, 2023)

Support / inquiry / FAQ
mail delivery for the following services.
Announcement
@

Search this site:

enHANCED BY Google -
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Read the terms and conditions and click "Agree and Next.

= G-Portal

Globe Portal System

Terms of Use Enter Confirm Temporary Registration
registration registration registration completed
information information completed

@ User Registration STEP1/5: G-Portal Terms of Use

You need to register as a user to download products from G-Portal. Please read and accept the following terms and proceed to the next step:

G-Portal

Terms of Use
G-Portal is a free service providing data of spaceborne sensors that Japan Aerospace Exploration Agency (JAXA) has developed/involved. This
Terms of Use states the terms and conditions under which you may use G-Portal.
JAXA Site Policy is applied to the matter which is not specified in this Terms of Use. Please read carefully and make sure you accept this Terms
of Use before using G-Portal. In order to use G-Portal, the user must agree to this Terms of Use. You can accept the Terms by clicking to agree
to this Terms of Use, where this option is made available to the user by JAXA; or by actually using the services. In the latter case, the user
understands and agrees that JAXA will treat the user's use of G-Portal as acceptance of the Terms of Use from that point onwards.

1. User Registration

You need to create a user account to use G-Portal. Your user account and password will serve as your login information.

The items required for G-Portal user registration are: a username, a2 valid e-mail address, the name of a user's affiliation, country or region of
a user, and a user's purpose of use.

For security reason, G-Portal requires you to use a valid e-mail address that identifies your educational or company affiliation (i.e., @jaxa.jp,

@XX.edu, @companyname.com or @XX.org). If you use any e-mail address like Gmail, Yahoo, or any other free mail, you may not be able to

Curmipistawour registration, or may not be able to receive e-mails from G-Portal.

[l agree to the above terms of service

I Agree - Continue [/ Do N t Agree
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You will be taken to the user registration screen.

Globe Portal System

o—¢ 3 4 5

Terms of Use Enter Confirm Temporary Registration

registration registration registration completed

infermation infermation completed

@ User Registration STEP2/5: G-Portal Registering User Information

Please complete all the following items and press “Confirm Registration Information™

User account (Required):

Password (Required)® :

Password (reconfirm) (Required):

| |
| |
Mame (Required): [ |
Email address (Required)® : [ |
| |
| |
| |

Email address (reconfirm) (Required):

Organization:

Department:
Country: [United States v
Language (Required)® : @ Japanese O English

Analysis

Algorithm Development

Data Validation
Purpose (Required): Applied Research

Education

Calibraticn

Order-made

Other

Email Delivery Preference (Required)@®
. @ By order © By preparation

*Handling of email addresses

On this site, we strongly recommend using your corporate or institutional mail address (such as @jaxa.jp), to ensure you receive URL information of ordered
products and user registration. If you do not receive such email, or if you receive an unexpacted email, please contact the Support Desk. If you use a free email

address (like @gmail.com, icloud.com} or private email, our email may not reach you.

*Be aware of phishing scams

Avoid filling out forms contzined in email messages that request personal information. We will never send any email requesting your user account or password.

For the subsequent procedures and how to obtain data after user registration, please refer to "5.2
How to Use the Data Providing Service" in the "GPM Data Users Handbook". For information on how
to obtain the "GPM Data Users Handbook," please refer to "3.
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3. how to obtain related documents and sample programs

There are two documents related to GPM data: the GPM Data Use Document and the Product
Document. Both documents can be downloaded from the Global Precipitation Measurement (GPM)
website (https://www.eorc.jaxa.jp/GPM/index.html). You can also download the sample codes
described in this document from Top Page > Data Utilization

Documentation for GPM data use includes
GPM Data Application Handbook

file naming convention

@an o - e weios [ oo e [

Archives

Top > Archives > TRMM/GPM V07

TRMM/GPM V07 TRMM/GPM V06 TRMM/GPM V06X GPM/V05 TRMMV7A GSMaP References Others

TRMM/GPM Products (Version07)

The format of L2/L3 products for GPM (Version06) and TRMM (corresponding to V8) has been integrated and the latest algorithm is Version07 (TRMM corresponding to V9).

TRMM GPM
PR/DPR L1B V07 (corresponded to V9) vo7 2014/03/08-current V07
PR/DPR L2/L3 V07 (corresponded to V9) vo7 2014/03/08-current V07
SLH V07 (corresponded to V9) Vo7 2014/03/08-current V07
NASA PR/DPR comb,(CSH) V07 (corresponded to V9) Vo7 2022/05/09-current VO7
VIRS/TMI/GMI V07 (corresponded to V9) vo7 2022/05/09-current VO7

at 2022/05

Data Utilization

Overview Materials

Archives Data Utilization Links P ‘

Top > Data Utilization

B Data Utilization Handbook
[7 Documents related to produts are here
[ Papers related to products are here

Data Download

[ GPM products "G-Portal Earth observation satellite data providing system"

Data Utilization

Click "TRMM/GPM V07" to see the list of documents for product version 07.
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4. installation of library tools
To read GPM data in THOR, THOR must be installed as shown in Table 4.1.

Table 4.1 GPM data readout method

GPM data readout . . . remarks
Required libraries, tools
method

1 | THOR THOR

This manual has been tested in the following environments
Table 4.2 Operating Environment

(data) item environment
calculator Intel(R) Xeon(R) CPU ES-2665 2.4GHz
oS Red Hat Enterprise Linux Server release 6.4
THOR THOR 2.2.007

4.1 Installation of THOR

THOR is a tool that reads GPM's HDF5 file and displays it as an image. It also allows you to check the
value of each data stored in the HDF5 file without creating a program.

THOR can run on MAC/Linux/Windows.

4.1.1 Download

Download the appropriate compressed file for your environment from the following URL
https://gpmweb2https.pps.eosdis.nasa.gov/pub/THOR/
*The following description assumes you have downloaded THOR_2_2_linux.zip.

4.1.2 Decompression

Extract the compressed file in an appropriate working directory.
You can decompress it with the following command
$ unzip THOR_2_2_linux.zip

4.1.3 Installation of THOR

After unzipping, a directory named orbit is created.
Go to the orbit directory and run setupUNIX.sh.
$ . /setupUNIX.sh
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4.1.4 Starting THOR

Executing setupUNIX.sh will create a file named orbitUNIX.sh in the orbit directory.
Running orbitUNIX.sh will start THOR.
$ . /orbitUNIX.sh

For Windows, move the orbit folder directly under the C drive and run setupWin.bat in the orbit
folder. This will create orbitWin.bat in the same folder. Double-click this orbitWin.bat to start THOR.
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How to use PPS Viewer THOR

When THOR is started, the following screen appears.
Click the File button to display the menu, then click Open in the menu.

Tool for ngh resolution
Observation Review

ggb'\l \flewer THOR 2 2 OOT UNEEr Lnix
runume \DL Bd
& badde:

L licsn
\uerolar on X85 Gittle_endian)
Fri Gsa 11 1150251 2918

“Fite] view | option| el )

_Man | Plar | Tahle | Tewr

Select File (pippo L) X

10
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Specify the file to be read and click the OK button.

r:I Orbit Viewer THOR 2.2.007 (pippo £) E]@E]

‘ File | Yiew | Option | Help |
File ]ﬁrrag ]Poi ¥

=

Select Fne (pippo J:)

Directory

I /josui_disk2/trmmauto/EIS/GPHCADPRASTIAL2/IPRASTD ITEG4S/ 2015084

Filter Files _
I # 2, GPH, PR, VE-20150310 ., 20150823-5083812-E081043, 008427 , ITED43, HDFS A
- 2A,GPH, DPR, YE-20150910, 20150823-5081044-E094316, 008428, ITEO4S, HDFS
T esCarHEs 2A, GPH, IPR, VE-20150910, 20150823-5034317-E111549, 008429, ITE04S, HIFS
rae = | 2A1, GPH, IPR., VE-20150910, 201508235-5111550-E124822 008430, ITE45, HIFS
L 2, GPH, DPR, VE-20150310, 20150823-5124823-E142064 , 008431, ITED43, HDFS
“ 2A,GPH, PR, VE-20150910, 20150823 -5142065-E155327 , 008432, ITED4S, H]]F5
- L 20150823-5155328-E172559, 008433, TTED:
</_ 2H, GPH ]]PR WE-20160310., 201508 17260 65832.008434‘ITE049.H]]F5
\ E-20150910, 201508: 20337 008436, ITED4S, HIFS
201, GPH, PR, VE-20150910., - HIFS
2, GPH, DPR, VE-20150310, 20150823-5233611-E010842 . 008438 1TEO49, HIFS o
2A,GPH, PR, VE-20150910, 20150824-5010843-E024115, 008439, ITEO4S, HDFS
2A, GPH, IPR, VE-20150910, 20150824-5024116-E041247 , 008440, ITE04S, HIFS
2, GPH, PR, VE-20150310 ., 20150824-5041348-E054620, 008441, ITED43, HDFS
2A,GPH, DPR, YE-20150910, 20150824-5054621-E07 1853, 008442, ITEO4S, HDFS
2A,GPH, PR, VE-20150910, 20150824-5071854-E005125, 008443, ITE04S, HDFS 7
Selection
IPH.BPM.DPR.VE—ZUlEOBiU.20150823—5185&33—E203104‘008435.ITEOJS.HDFE

P

L
0K | F11ter| LCancel | @
N
Zoom 10 ~

N\

When the data is read, it is displayed as follows.

This section describes the operation to display NS.SLV.precipRateESurface (precipitation rate at the
ground surface).

Click the [+] in front of the NS folder.

2A.GPM.DPR.V6-20150910.20150823-5185833-E203104.008435.ITE049.HDF5 (pippo E)

‘ File | Yieuw | Option | Help |
File ]Hrrag ]Point ] Map ] Plot ] Table ] Text ]
2A,GPH,DPR,V6-20150810 , 20150823 -518583 — |

~F 2A.GPM.DPR.¥6-20150910.20150823-5185833
=S FileHeader
~ g InputRecord ! 2
~FNavigationRecord
S Filelnfo
-2 JAXAInfo
m AlgorithmRuntimeInfo
HS Tool High- reso]utlom
Observation Review

Qriit Viewer THOR 2.2.007 under unix
SA0xBAD inside 1 280x1024

runtime 10L B.J

embedded IDL hcense

truscelor an xE5_5+(littls_sndian)

Fri Oec 11 11:02:51 2015

o

o ~ Zoom 10 ~

11
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Since the data to be read is in the SLV folder, click the [+] in front of the SLV folder.

2A.GPM.DPR.V6-20150910.20150823-5185833-E203104.008435.ITE042.HDF5 (pippo L)

I_I_I— el |

Tool for High-resolution
Observation Review

Qrbit Wiewer THOR 2.2.007 under unix
50530 |ns|de 1280:1024

runtime 10L B,

smbedded 10U hl:ens

fruecelor on xB5_t 54(mue_endmn)

Fri Dec 11 11:02:51 21

-
-
-
o
o
o
o
=

2A.GPM.DPR.V6-20150910.20150823-5185833-E203104.008435.ITE049.HDF5 (pippo E)

l_l_l— telp |

Tool for High-resolution
Observation Review

Qrbit Wiewer THUR 2.2.007 under uniz
B30x63G inside 12801024

runtime I0L B3

smbedded DL licenss

iruscolor an x56_64(ittke_endian)

Fri Dec 11 11:02:51 2016

12
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The orbit map will be displayed, and you can use the mouse to specify the location on the orbit that

you want to display.

m 2A.GPM.DPR.V6-20150910.20150823-5185833-E203104.008435.ITE049.HDF5 (pippo E)

Fale| View| Gption| Hele |

Tool for High-resolution
Observation Review

Qrbit Wiewer THOR 2.2.007 undar unix
E3N:GRID inside 1280x1024
runtime 10L B.3

embedded 0L license

truecelor on x88_84(Iittle_endian)
Fri Dec 11 1302:39 2015

Clicking on a location on the orbit will display an image of that location, as shown below.

DPR 5 . o 5 9 HD 5 =
2A.GPM.OPR.YE—201 - - {rarn/h}
50914.20150823-51-—

. 86333-E203104.00 283.354
' 435,1TEQ48, HOF! <zl
/NG /5L = 100
eESurface g
| F 10
- 1
28 010000
<zl 0.08786
28
94 5% | |0
207awan1 22 ) 4 p. 128
= T
¢ 25,9'°Lah£,ﬁg°mn] +5,.0°
*
- i)
-
& -
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Clicking on the map shows its data values (in this case, surface precipitation intensity), location
(latitude, longitude, scan humber), date and time, etc.

2A.GPM.DPR.V6-20150910.20150823-5185833-E203104.008435.ITE049.HDF5 (pippo E)

Y6~ 201 -~ -Japan
a823-31 -~

293.354

<1%

0. 10060
<%
D 006788

5 5
5 130

|
( 29.67°Lal, 129.22°Lon) £10.0°

Let's look at the precipRateESurface data. First select the Plot tab.
The following figure is displayed, allowing you to see which parts of the scanned data are recorded. In
the figure below, you can see that data is recorded around 2600 and 3600 on the vertical axis.

2A.GPM.DPR.V6-20150910.20150823-5185833-E203104.008435.ITE049.HDF5 (pippo L)

i e e )

2A,6PM,DPR,V6-20150910——
20150823-5185833-E£203— -
104.0084 35.TEQ49.HDOF5
/NS/SLV/pr;:ecipRa teESur——
ace

4.100040

e D 0.05572

Option || € | | | x| W
32| 3z

14
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Next, select the Table tab. precipRateESurface data will be displayed.
Adjust the vertical and horizontal sliders to see the data.

2A.GPM.DPR.V6-20150910.20150823-5185833-E203104.008435.ITE049.HDF5 (pippeo L)

™ Fite | i totion]_fil|

15
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revision history

i emark
version Date Revised contents remarks
number

1 2016/1/26
4.1 Installation of THOR: The procedure to execute
setupUNIX.sh was missing, so it was added. Also,
201 2 .
2 016/5/26 added description to execute setupWin.bat for
windows version as well.
1. Introduction: python description added to Table
1.1, flowchart revised accordingly.
3 2017/9/13 Table 1.2 Sample code operation check table was
added.
1.-3. Correction due to addition of TRMM and renewal
4 4/17/2019 of GPM site
3. revised availability of related documentation and
5 12/6/2021 sample programs

4. correction of URL for THOR download
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